We outline a model for innovative online practice called the open hub model of knowledge generation in higher-education environments. Following from models such as communities of inquiry, communities of practice, and learning in the collective, we present a model that is based on a modified connectivist practice to support teachers in creating learning environments in which they can develop and expand tools for learning in an age of rapid change and information abundance. We explore literature on designing for an open pedagogical environment, specifically in terms of the usefulness of a blog for realization in
INTRODUCTION
Teachers today are expected to prepare students for ubiquitous learning in a networked world (Gros and Maina, 2016) . Online and blended learning environments afford educators the opportunity to extend learning environments beyond the four walls of the traditional classroom, but pedagogical innovation has not been able to keep pace with technological change. Preservice and inservice teachers have the ability to learn about content as a result of access to the internet in multiple media, times, and methods, thereby influencing their kindergarten-12th grade (K-12) learners through intentional learning design. K-12 learners must know how to find credible content, develop skills and competencies to think critically about content, and communicate their ideas by connecting and collaborating with others, outside the classroom. These types of participatory learning activities are facilitated by open learning as a result of teacher-designed open-educational practices (OEPs). In this article, we examine how blogging and social media integration can be used to design OEPs based on higher-education and K-12 teaching experiences during the last six years.
learning opportunities that focus on how to teach, not what to teach, thereby emphasizing pedagogy over content (Anderson, 2018) .
Historically, learning environments have been focused on teaching content knowledge, rather than pedagogy and adaptation of teachers as learners in dynamic technologymediated and -negotiated environments (Thomas and Brown, 2011 ). Shulman's (1986) pedagogical content knowledge (PCK) is often cited as a more recent bridge between focus on content and focus on pedagogy. The technological/PCK (TPACK) model (Mishra and Koehler, 2008) provides new opportunities for learners by extending learning using technological tools. These models, however, predate or disregard information abundance that is created by the ubiquitous internet and knowledge negotiation and formation by both student and teacher. "If the history of educational technology teaches researchers anything then it is this: what begins as fresh, innovative and edgy quickly evolves to tired, redundant and banal" (Brabazon, 2012) . In a time of rapid obsolescence (Powell and Snelling, 2004) , new skills are needed so that teachers and students can remain relevant and up to date on pedagogical opportunities offered with the use of new technologies.
Garrison et al. 's (2000) exploration of communities of inquiry identifies how social, teaching, and cognitive presence correlate directly with student satisfaction and perceived learning in online learning environments (Richardson et al., 2017) . Cognitive presence is important for content delivery and understanding. Teaching presence focuses on the application of pedagogical strategies for learning during class. Social presence is vital to modeling learning processes through interaction, connection, and communication. Wenger and Lave (1998) have taken a different approach with their communities of practice model. Within this model, in face-to-face or online environments, individuals enhance their knowledge by moving from a position of apprenticeship and nonparticipation in a learning community to a more fluid stance of participant as observer, reviewer, critic, and/or content producer. According to Downes (2005) , "In the world of e-learning, the closest thing to a social network is a community of practice, articulated and promoted by people such as Wenger in the 1990s." Although these communities may exist in formal or informal environments, in person or online, the model provides an opportunity to take advantage of social learning to scaffold individual growth. Thomas and Brown (2011) introduce the observation of learning in the collective in today's technological space. According to these authors, individuals learn with an aim to belong to "delivers" information to students but, instead, guides and models, along with other members of the collective, the creation of quality interactions meant to bridge the gap between ubiquitous information and potentially outdated information. Although Thomas and Brown caution against structure and required contributions within a collective, adaptations of this model may be applied to formal educational environments, as demonstrated by Jones and Graham (2015) .
Models for Open Learning in Formal or Informal Environments
Each of these models examine and may be applied to formal online learning communities, whereas connectivism considers how learners can connect and build organic personal learning networks to extend beyond digital classroom walls. According to Siemens (2004) , connectivism is based on the following principles:
1. Learning and knowledge rest in diversity of opinions.
2. Learning is a process of connecting specialized nodes or information sources.
3. Learning may reside in nonhuman appliances.
4. Capacity to know more is more critical than what is currently known.
5. Nurturing and maintaining connections is needed to facilitate continual learning.
6. Ability to see connections among fields, ideas, and concepts is a core skill.
7. Currency (accurate, up-to-date knowledge) is the intent of all connectivist learning activities.
8. Decision making is itself a learning process. Choosing what to learn and the meaning of incoming information is seen through the lens of a shifting reality. Although there may be a correct answer now, it may be wrong tomorrow due to alterations in the information climate affecting the decision (Siemens, 2004) .
Early connectivist environments focused on blogging and Twitter as hubs for learning experiences (Joksimov et al., 2015) . Blogs can be an important component to collaborate, connect, and expand one's learning in today's online environments. In describing principles of rhizomatic learning (a model of informal learning), Cormier (2014) indicates that "...curriculum is not driven by predefined inputs from experts; it is constructed and The concept of experiencing education by connecting with community in relevant ways is not new; however, according to Howard (2014) these practices do not regularly occur in current learning environments and are still in their infancy. Dewey (2008) is well known as an advocate for connection between learning inside and outside the formal classroom to provide learners with authentic experiential learning experiences. The opportunity for teachers to connect with learners outside the classroom provides a means to bridge both perceived and real historical pedagogical boundaries.
Designing for an Open Pedagogical Environment
As teachers, we do not know the stories and narratives that our learners bring to our learning spaces. As such, it is essential to promote and consider multiple voices and perspectives from the beginning of a course, especially in online learning environments.
Design principles that emphasize diversity of perspectives can be of value in building or facilitating learning spaces and include the following spatial components in which learners: (Kral and Schwab, 2012) .
These design principles set clear expectations about guidelines and expectations in safe online learning spaces. It is up to students to maintain these safe online spaces as they develop their own personal learning networks.
As we begin open practice, the most important aspect to consider is the level at which students are comfortable in the open. Stages of openness have been considered in research and practical contexts. Cronin (2017) examined the relationship between openness and praxis in university educators by identifying four levels of OEPs that determine the extent and manner of OEP praxis:
Macro: Global level (will I share openly?) Meso: Community/network level (who will I share with?) Micro: Individual level (who will I share as?) Nano: Interaction level (will I share this?)
Teachers as professional learners have also considered learning openly in stages. Lucier (2017) wrote about "seven degrees of connectedness" that follow similar levels as Cronin's (2017) levels of OEP. Levels include (1) lurker, (2) novice, (3) insider, (4) colleague, (5) collaborator, (6) friend, and (7) confidant. Designing for openness includes scaffolding for open-learning opportunities, during which every learner feels comfortable. Graham and Fredenberg (2015) outline four stages of readiness in online open practice: resistance, awareness, emerging, and master. They suggested in their pilot study on connectivist behaviors of online teachers that "The ability to locate, read and make meaning from the blogs, as well as contribute to the blogs of others was a high indicator of both master and emerging practice in connectivism. These teachers indicated that they valued their experience and felt that it was one they wished to share with their own classroom students." Conversely, those who presented at a level of resistance had a negative experience with the open-learning setting for knowledge construction, and those who presented at a level of awareness saw benefits in their bounded open environment, but only in terms of content delivered by the teacher, without regard to the artifacts created by themselves or other students.
Designing for an open pedagogical environment requires policies, institutional or classroom based, to protect personal data and digital identity. Students in formal learning environments receive grades and achievement-related feedback that must be secure to comply with student privacy laws. Current legislation for each geographic area [e.g.,
Family Educational Rights and Privacy Act (FERPA), Freedom of Information and
Protection of Privacy Act (FOIP)] must be considered, placed in writing, and described to all students. An institution's acceptable use of technology policy must also be examined.
Most importantly, all students must be given a choices and options in terms of how they can participate in class activities. Blogging provides an opportunity for instructors and learners to consider open learning based on their own personal comfort level, competencies, and values while continuing to supporting others with different comfort levels, competencies, and values.
Blogging as an Application for Open Practice
OEPs provide a pedagogical framework in which to consider blogging as the center of an open experience. Cronin (2017) defines OEPs as collaborative, and they include creation, use, and reuse of open educational resources (OERs), as well as pedagogical practices using participatory technologies and social networks for interaction, peer learning, knowledge creation, and learner empowerment. Building on Cronin's (2017) definition, OEPs in K-12 contexts describe an intentional design that expands learning opportunities for all learners beyond classroom walls and across cultures through collaboration, knowledge sharing, and networked participation (Roberts, 2018a) .
Hodgkinson-Williams and Gray (2009) What happens when online learning ceases to be a medium and becomes more of a platform? What happens when online learning software ceases to be a type of contentconsumption tool, where learning is "delivered," and becomes more of a content-authoring tool, where learning is created? The model of e-learning as being a type of content, produced by publishers, organized and structured into courses, and consumed by students, is turned on its head. Insofar as there is content, it is used rather than read-and is, in any case, more likely to be produced by students than courseware authors. And insofar as there is structure, it is more likely to resemble a language or a conversation rather than a book or manual.
The e-learning application, therefore, begins to very much resemble a blogging tool, representing one node in a web of content, connected to other nodes and content creation services used by other students. It becomes not an institutional or corporate application, but a personal learning center, where content is reused and remixed according to a student's own needs and interests. It becomes, indeed, not a single application, but a collection of interoperating applications-an environment rather than a system. As Dewey (2008) suggested in the early 20th century, education provides the opportunity for learners to expand their individual learning environments by connecting with others from different perspectives and cultures. Using an open course blog as a framework allows higher-education professionals to model and participate in the learning process as preservice and inservice teachers develop community and benefit from multiple perspectives as they learn in new ways, together, and online.
NETWORKED LEARNING AS A STRATEGY FOR TEACHER TRAINING: THE OPEN HUB MODEL

Background
During the past six years as colearners and learning partners with students, we have experimented with open learning by expanding learning opportunities using OEPs. We share here the model that has been most successful in our classroom use and outcomes of this model that are specific to open blogging. In addition, we suggest several options in emerging practice to adopt open learning with students.
As we considered how to create safe, scaffolded learning opportunities for educators and integrate digital literacies and emerging connected learning theory, we noticed a model developing throughout our online courses. Our open hub model identifies a clearly organized and scaffolded connection through progressively sophisticated and networked technology tools, allowing educators to generate content and develop their pedagogy and negotiated identity in a networked environment. The open hub acts as a familiar and safe portal for learners to "anchor" as they branch out and explore other communities and media. The active and participatory nature of the open hub depends on the individual student. The open hub serves as an organization point for the class that allows students to understand their challenge for content generation and organizes activity so that students, who may venture far into networked environments or stay close in the blog configuration, can organize their generated knowledge regardless of the tools used to create that knowledge.
We envisioned the open hub to be a beehive; a familiar community for centering, metacognition, and potential traditional-type online learning, if that is what is desired. It is the student's choice whether they wish to leave the hive and identify new and informal communities to impact their ongoing professional learning. Learner choice and flexibility are key: All learners, when ready, are provided with opportunities in terms of digital literacy competency, pedagogical mindset, and relationship (trust). The open hub is designed for openness based on these components.
Preconditions for Using the Open Hub in Formal Learning
Before asking students to use open learning through a blog, we examine our assumptions about the students who will engage. Do we assume that they are already well versed in social media use? If so, do we assume that this social media use is for a proactive and academic purpose? It is possible that the only way to make this determination is to ask.
The Residents and Visitors map (White and LeCornu, 2017) provides educators a highly visual tool to determine the extent to which students use social media tools for workrelated or productivity purposes. However, the student who uses social media in this way is likely an outlier. In our experience, it is unlikely that preservice and inservice teachers (even long-time professionals in the classroom) have delved into social media use for productivity or professional assistance.
When this is the case, we are responsible for scaffolding students to prepare them to think about social media in a new way. As such, a candid conversation about digital literacies and a student's prior knowledge and ability in terms of digital literacies is an essential precondition. Learners at all levels benefit from a digital literacies toolkit that provides links on using technological tools and information about digital safety, privacy, and data and Although many students use social media as a social or entertainment tool, it is highly possible that they do not follow professionals in their field or connect with others for productive purposes. In fact, they may not be aware that social media is used for these purposes. Identifying thought leaders in social media and asking students to follow and observe these leaders is helpful for students as they consider working in the open.
Finally, as a part of the prework it is important that educators situate themselves as colearners in the experience. No one knows everything there is to know about responsible social media use, resources available, and the many tools that may be used to promote thoughtful and informed sharing on the internet. Acknowledging this to students at the onset creates conditions for a colearning environment in which all may be scaffolded, including the instructor of the class, so that growth may occur. Honesty is important in a time of information abundance and rapid obsolescence. One aspect of open learning with social media tools includes a willingness to be informed of something that we may not already know and to integrate this in an agile way into our pedagogical toolbox. If students interpret a new social media tool as valuable, including that tool in the conversation will only add additional paths to openness in the classroom experience. Not all students benefit from these paths, but some may.
Very few students and professors (regardless of age) are ready to be entirely open about their learning experiences immediately (Cronin, 2017) . Prework helps us determine the extent of technical realities that are already in place in a student's world and assists in laying a foundation for the work that presents the community as the curriculum (Cormier, 2014) . Even so, once we are faced with the reality of open practice, additional scaffolding is usually necessary.
Open Hub Model of Knowledge Generation in Higher Education
The open hub model of knowledge generation in higher education (see Fig. 2 ) (Graham, 2018) allows flexibility in student choice and integration of its principles into formal online learning experiences. Such familiarity integrates multiple networks to make the most of knowledge generation in multimodal contexts for the purposes of meeting specific objectives of a class. The model in Fig. 2 is color coded to indicate stages of openness that might be used in sequence as students develop their technological skills and comfort with knowledge generation in the open. It is helpful to those who have enrolled in a formal learning environment with no expectation of open practice to engage in an asynchronous online class, through which they can learn self-regulation and expression through technology (Graham and Fredenberg, 2015) .
FIG. 2:
Open hub model of knowledge generation in higher education, based on Graham 
Scaffolding the Beginner
Although informal open-learning environments are not graded, the higher-education experience is. We combine formal and informal methodologies, but standards and objectives must ultimately be measured, recorded, and used to determine concept mastery. In this beginning stage of open-education practice, students are participants in a classroom blog, choose the manner in which they identify themselves within the blog, and take part in activities much like those that would occur in Blackboard with a class blog or discussion board. These activities document student learning throughout the experience and can serve as a small step into the open that allows students to understand what it means to be in open practice and how they can choose to position themselves as they generate knowledge.
This blog, which is set up by the educator as the blog administrator and then populated by the students as authors within the blog, can be very useful for those who are new to transparent learning environments. The educator customizes the blog and, if necessary, creates categories for students. For instance, in a large class the educator may create group categories so that students can focus only on posts made by their own group as the members respond to others. Creating these categories and labeling them appropriately (i.e., group one, group two, etc.) allows students to be somewhat scaffolded from the content management system (CMS), with which they are often familiar, into the open practice environment. After adding students as users, a short video can assist them in creating posts and ensuring that they categorize their posts appropriately. In addition, Google folders may be created to as a tool for organized structure in course activities.
Such folders can be open only to the course or to the public.
It is useful to allow beginners to "practice" a post and receive feedback before posting. It is recommended that beginners compose their posts in the CMS, receive feedback from their colleagues, and then make their postings in the classroom blog after any revision they feel
Open Practice with Designated Tools
As students move into a more open practice in which they maintain and build their own social media presence, the open hub becomes more relevant in terms of acting like a portal to support learner connections to expanded learning environments, networks, and nodes of learning. For our courses, the open hub is a blog that the instructor creates for the class. It is a place at which students might start their interaction with classmates and then choose to branch off into designated social media aspects of information sharing and production. Use of this blog along with customized menus and easily configurable widgets provides students with a "home base" for a class offered in the open. The hashtag for the experience was #seaccr. A search of this hashtag reveals student postings in Twitter, YouTube, and Wordpress among other social media tools. By using Paper.li (or an equivalent tool), students can set their preferences to receive a daily email that contains links to newly indexed social media posts that use this hashtag.
Advanced Open Practice
The community that may evolve in subsequent courses and builds on the open hub structure allows students to use social media tools of their choice. The use of these tools in concert with an open hub provides a level of organization that allows for organic growth in technological skill and open practice. The student who has been through the first and second stages of open practice may experiment using other tools more regularly, as choice is emphasized in assignments. Inviting more advanced students to use tools such as screencasting, podcasting, or other online multimodal learning tools to demonstrate their learning will assist them in exploring their preferences for knowledge generation. Also at this point, focusing on potential strategies or concepts can lead to student participation in unassigned Twitter chats and other informal learning communities. When students become familiar with archiving tools and accustomed to the hashtag and sharing, they grow easily into an extended and personalized form of knowledge generation.
Assessing Student Work
It is important throughout the model to remember that any comments pertaining to quality Designing for an open hub is most successful when an instructor is able to collaborate with other like-minded instructors. As such, when instructors teach the same course with teachers, barriers and tensions may arise, especially if pedagogical perspectives are not aligned. Common assessment practices are also essential in that the assessment always connects to the course outcomes that include some kind of evidence of participatory learning. In addition, the learner experience is essential. Open hubs are different for undergraduate and graduate students of education because the relationship with instructors is different, and student confidence in their own learning and online learning experiences. All of these components influence the student's mindset when considering open learning.
Caveats
CONCLUSION
pragmatic networked pedagogical model is helpful. Open hub describes the process by which learner digital literacies, pedagogical mindset, and relationships (trust) grow by encouraging a participatory, active, and safe open-learning space. It is our belief that to engage in the open hub, instructors benefit from dynamically modeling work in the open. In addition, students must be treated as colearners rather than content deliverers in the experience. Participating in informal learning communities facilitates ongoing professional learning and allows students to create valuable digital footprints, forming an aspect of quality information that may be shared throughout their careers. Finally, students who engage in this structured but open environment access and incorporate resources for knowledge construction that become throughout their lives.
